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(54) CYLINDRICAL COORDINATES ROBOT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cylindrical coordinates robot 
capable of making the structure of a robot compact. 
SOLUTION: This robot is equipped with a frame 110, a rotary stage 120 
provided rotatable in respect to the frame 1 10, a master screw 130 and 
a guide bar 140 provided rotatable with respect to the rotary stage 120, 
a first nut combined body 134 combined with the master screw 130, and 
with a second nut 144 combined with the guide bar 140. The robot is 
also equipped with a shaft structure 160 provided with a liftable moving ) 
member 1 50, a rotatable hollow internal shaft 1 66 an external shaft 1 62, 
and an intermediate shaft 164, with one end combined with the moving 
member 150, and the other end extended through the rotary stage 120 
and the frame 1 10; an arm support frame 1 J 80 with the center part 
combined with the center end of the shaft structure 160, and provided 
with arm driving shafts at both the ends of it respectively; a first driving 
means; a second driving means; and with a third driving means. 
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[H#«6] fl(ia*lKtt¥&». 
MIBiliteX i^c@#3 tifc* - * i . 
AfcttWOTB* - * tcRtt 6 fir UAMWHrer 0BS 

S 1 (cfB|£©nigiffiM^a tfvh. 

i m?m 7 ] mm 2 utt^st*. 

fffflB&ttStt £ -mt,c®mv % 6 J: 5 «:i5ie^8|)g|J1vt tc 
RW6ttfc*-*i. 

fHB*-*©EI(B**|W31l* j?Kfi*riJH3 ^ h 

c araas 8 ] m$ffi 3 nw^iasi, 

©*-*i. 
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ic«fc01!D a a©n— f^>ifRUT>UT-f SP D D p© 
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[00053 ua>u fie*cDro©r-A%wrsni8f 
ffi«JSn^5> hottfigfcfc^r. a*? h©TSPfcfirg 
$ti/c&7- AWWH©A*««:«y>— %i ? ? F5 -f 
7 (harmonic drive)© «t 5 &$sjttK#' : &-- £©@K#K: 

iZtDmWjfotcftofr-ftcXblc&T- AfBKi#(c * - 
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!)KItS* J ^^U6ni©-Cf^jS3^ F#Lb#?U o,-i< 

[0006] OfrUh?. Utfv h©T»K:BB3ftfc 
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[0007] 

[*B>WS*LJ:5£-*-3HHJ *?EHKgirieiM££ 

s» h <0lsHg|»<t T— A«E«*fc&i|5|— «r_fc«:jas-r ST^c 
*> + 7 F-^>-^+7 FflJ££f£RU F 
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[0008] 
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£ , miIB# -f F&CC*££ S ftfclfl 2t»h44f 
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mas*? f> M«>t7Fim, -«». m 
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22 a, 1 24bKJ:9±S|5R1£l 2 4£TBBRt£l 2 
2iK**IS£StlS. *fc. 8I*S/1 3OKB01* 
» F*S£f*l 3 4#IS£3tl. #4 FH1 4 0(08*2 
t-; F 1 4 4iffi£9tl&. CCT, IltvhtS^fl: 
1 34B01*? F 1 36£03*? F 1 38£#-ft 
tC^fiSSnfct©-C*0. |lt»H 3 6BM1tlft& 
»K-**5?*» hfSJjgr**). 03** F 1 3 8129$ 
«&* 7*5 <f> (spline)* » HWS"C*4. *fc. 01 
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n&»2*» F 14 4*HH6S#5C<tfer*. 
intent} ■{ FWl 4O£iIoT02*? F 1 4 4%m& 
ZMZCtbTZZ. iJ4 F#14 0©HIE*n 
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F 1 4 4B#-/ m 1 4 OaTOSftSBiFicra:*/^ F# 
1 4 0£— |g(CiWS3n-CcfJMi' + 7 F 1 6 4*@K5 
tt. Z*~-*l 3Z«:J:»>i1I3I?«IW»1 5 0*J«»S 
tl*BJJCtt^ F»l 4 0*ffloriW»T**. 02* 
f F 1 4 4 KB02 * v F 7- V 1 4 4 a #iS:tt 6*i 
5, StTI502* ? F 7- >J 1 4 4 aB02 * y V<^)1> F 
1 4 5KI«ti5*ffl^ + 7 h 1 8 4KKW6tlfc»2*9 
h'&tt>7- V 1 6 4 a CCSigStiS. 
[0017] mrie^ttSW l 5 o b. ? mn&k l 
6 0 £±gPRtg 1 2 4 £TSBR« 1 2 2 £ ©!«?£«« 
B&i*ttSfc«>©*>©'r , *£ <) UfeSttgPttl 5 0Wi-> 
+ 7 Ffliifi^ 1 6 0 ©rtSPJ/* 7 H 6 6 ©-45&*iH£ 
<*tt5. Lfc*5^T, Hffiff^ntf? F 1 00©#R$ 

att©fc»«an*s? i 3 o tcftestufcji it?H3 

4*i[IfESft£B$ > &Wj$mi 5 OB02*v M 4 4 
Mvt7 FtJJ^l 6 OZ&mUZ. 

[0018] m^mmt 1 5 o (cb f+ 7 h^jg% i 

6 0 ©-Wg^snj. mffiBW7 hDHfttt 1 6 0 « 
^fr6«*»«)i'HWi'+7 H62, +IBi/i>7 F 1 
6 4&tff*38Bi/ + 7 F 1 6 6&—m<DfflffiZffl^XWl% 
tttCfiMSti*. W7 h«fi4»l 6 0©ffi4S«±S|3R 
fill 2 4£±S)5@5£Sl 1 4£*S3iL-Cili9:Stl*. 
f* 7 1 6 0 ©SR3ftfc*m>*MR*7-.A. 
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im<-F7u-ai 8 0cc«f^§*i*. iwar-A^ 

-F7b-Al 8 0tCB— #©7-Ag|Sl 9 2. 194 

[0 0 1 9] MBS/ + 7 FUl^l 8 O0&S/ + 7 M 
62. 1 64. 1 6 6B*fc£ttKlli£3ttS. *> + 7 F 
flt&fel 6 OttiWBf + 7 h 1 6 2rtaWc4>Mf-»'7 F 

1 6 4iWBI¥J3tiTttM:3*i, *^>f 7 H 6 4R8P 
fcrtfiSW 7 F 1 6 esWiRShTtiUBSnsofeiJ) 
5. ->+7 F + 7 F (Shaft- in-Shaft)«tjrc 
&i>. (Jffi^8PS/+7 F 1 62. 4^ + 7 F 1 64, 
RO'rtgBW? H 6 6HK«^7y>^l 6 3. 16 

[0 02 0] ftfgeF*?S|S-> f 7 H 6 6 Ktt. 7-AiMfr 
ffl £ B J/ * * A iMSP * - *5{ig S n t SM 

1 6 6 a^fiSStiS. f*jgp^ + 7 h 1 6 6©TSPtt# 
USttl 5 OKHSSftS. h l 6 2©±i§5 
CC»01 7-Afgg47-'J 1 8 2jW6W&*i4. jWUf 
+ 7 H 6 2©TSP^ffi(C«03*y h^867-'J 1 
6 2 &ifiWi*>h2>. W-'t? F l 6 4©±K«:«0 

2 7-AK»7-y 1 8 4*SR»6tl4. *K-> + 7 h 
1 6 4©TM*02 * s. F&ift7- 1 6 4 a*S|SW 

[002 1 ] BuiBTSPElSffi 1 1 2tt. ^ftn#7 h?: 
frf5±SP@5e« 1 1 4«TSI5@Sffil 1 2£- 
SiOIBBr&tofe. R(§i»^n^-> FCCS^snsS 
fi±#ffi««£*Blti-Cttg3tiS„ TSP1SS1 12£ 

±sp@£«i 1 4iB^u-Ai i eccjroa&s 

1 1 4&tf±8&R18l 2 4(C«^-^;U«J§g|51 14a. 
12 4a ammSttS. WE* -f 114a. 1 

2 4aiJi/ + 7 F«t®% 1 6 0 ©ffl«Xtt«R»tc-r 

[0 02 2] HiE^*-y 1 2 0©ttJ<l>(C«tp£©i*M> 
W7H2 3«te3ti. IhUS^*-^ 1 2 
^+7 h 1 2 3%tp>bK.y U-A 1 1 0JC*tL/f|5IK$ 
*l5„ 7U-A1 1 O{C>^L/T0|teXf— y 1 2 0£|hI 

iE5-iis/c»©0 1 ma&mz e $ 1 2 6 £ . «a 

I512 8£. 0^F/7 , -y#®£*fl|iLS. 
[0 02 3] KiiB0 1 2 6 », TSf@!£S 1 1 2 

3i«was»*-**iffi(,sensc£*i|i$L^. 
iria e y ^©b. e 5? i 2 6 ©m^i* 

tcKW 6 nfe e *fBHl7*- 'J 1 2 6 a . + 7 
F 1 2 3{CSW6nfci|i^> + 7 F7-U 1 2 3 a. S 
$|g»7- y 1 2 6 a £ tM»+ 7 F 7— y 1 
2 3 a £ =&»M-r S 0 3?|gab^;b F 1 2 7 
fliSiBtaia 1 2 8 ©A#iSB. 0 •=&- 3? 1 2 6 (CSilgS 
tir W3SM 1 2 8©ffi^«BTgPH5E« 1 1 2 K@£<* 
tvS„ LtcWiX. 0*-^ 1 2 6^S65-ttS£. bJ 
ffi0^UF/7*-y^e«:«tf5 0*-* 1 2 6*J[d1K§ 
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ft. *©BI£&»T«Be* 1 1 2(C»t,TT»PHRl 

[0 0 2 4] 1 0CcWLr||*5?l 3 0£g 

eS-B-SCitCfcoTOsK? h 1 0 0©7-A-y;J<- F 

7 u-a 1 8 o zm$$itztcib<Dm2mmmte, z 

*-*132£. Z-i;HV7 , -y^©££«itS. ft 

kz*-* 1 3 2«. mm^mmrnvmrnfRmtii 

F/7"-y#&«Z*-* 1 3 20tiJftN<catt6ti& 
Z*-*m#}7-V 1 3 2 a. Z 1/ 1 3 
2aiflt» F 1 3 6itCKtf6ftfc0179 h7- 

y i sBa^aasrsz^uh 1 3 3**&. 

[0 0 2 5] ftgEZ*-* 1 3 2©[5|$yj«. Z^h 
/^-y*«JCJ:0Jllt» Fig^ftl 3 4fl»i7-7 
F 1 3 6{ce^$n. 01*? h 1 3 6tt«*i>l 3 0 

Btt@(ES*ifcna*i>l 3 0*4M>tCB«3*iS. C 
CT, 03*9 F 1 3 8tt»lt-^ F 1 36i-ffi«:|§ 
1E3ti&l>B*2?l 3 0*iioTSKSn.5Ci{Cj:-, 

T»lHWtl5 0ttJ¥fc»Mrr&s. C©»£. F" 
814 0 tC*S£3ftfc|&2 7 9 M 4 4«£Bb35tt 1 5 

xmmtiz. «wni^9H3ettz*-*i32 

fCtOHKSti. ftf203*9 H 3 8\m*V>l 3 0 
#@(ES*i*»W*S?l SOiHlKIIIEStia. £ 
fc. 03 7 9 hi 3 8 ©±»Ctt03 tvF 7- V 1 3 

8 a#8tt6*7T03 7? F-c^F 1 3 9ttcfcf?»> 
t7H6 e>ft*JH3 7 * Ffi»:7-y 1 6 2 
aKjUSSftS. 

[0 026] gflfcXf-y 1 2 0(Cttl/Ctt*W7 F 
1 6 2SW^t7h 1 6 4*fl0gttfCB1E3tf&ft: 

*©03igi»^&«. mL^mmjmviEm^mtj: 
j:5*cH<E^"f-yi 2 0{cs*swe,nfc»iT-A 

Wto-fdaS©! 7 2)Rtf02 7-Al|Kfti*-* 1 
7 6£. 01 . 2 7-A|gI&^;l/F/7'-y#fS<!:£{g 
ftIB01. 27-A|glb*-* 1 7 2. 1 7 6© 
[!&7Jtt$W> + 7 h 1 6 2RU^miy^y H64K 
S*fi«jftT«*tttt:ffiI&J-5Jlll. 27-Alg«r> 
+ 7 F 1 86. 1 8 8«BIEd4&. 
[002 7] H3(CmS<lfc«fc^{C. 017-Afggti* 
->1 7 2©ffi^tt{C«flri7-AK»*-ir^-y 1 
7 2 ajMRWfcfl*. ftiB01 7-AfSHi*-^^- y 
1 7 2 att£$©'<.il>Fi7'-y £J;i3&S01 7-A 
WH^F/rr-y^Sl 7 3«CJ:»)«*J>1 3 0©T 

««cRwenfc»i 7-A«tt*-*a»^-y 1 3 0 

alcmSZtll. S?JiB01 7-AHSK.0' F/7-'J# 
SI 7 3ttnjK» h©ffi©«figSS©Seg(c«fc-3-r^iK 

©^;uhi7--yi-c«sErs. resti/ranr-A 

fgffiH&-*7-'J 1 7 2a£017-A|gIifc*-*gg8!f 
7"-y 1 3 0attt— :?©"<JUFK:j:»ja*§<*ftSi§£ 



1WB2.0 0 0- 1 9 0 2 58 
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[0028] ftlB0 1 7-AfggH:-5r 1 7 2©@l£^ 

08*5? 1 3 0tce^3n. »3t»H38ltRtf6 
ftfc03** F^;i< F/T'-y^lgtciO^au^f 7 f 
1 6 2Wmm2t\Z. f)?Z>t> 017-Affitti/t 
7 h 1 8 6#@fi i rS«fc$fcttoTllHBfc»17-.&. 
SP1 9 2#|51&S*aS„ SS*^1 3O*S|5IK3nSB$0 
1 * 9 H 3 6 #aa£ffltC9ttl,&l>J: 5 KTSfcfc 
{C5BK#S#a«3*i4. ftSBKHIE^IBtt. Ml 7 
-AiH»*-* 1 7 2©0IS^iS^|S]iKZ*- 
#13 2 £fg8&3tFT0 1 7 9 H 3 6#«*y 1 3 0 

[0 02 9] ftiB02 7-Affi«Fe-£ 1 7 6©titfj$iii 
Ktt02 7-A|gtt<;b F/7"- y^gi LT027- 
ARtt*-*7*-y 1 76 a#Rtfi&ti4. ft!B02 7 
-AiHttHr-^^-y 1 7 6a«02 7-A|glil*-* 
F 1 7 7 fC«fc 9 F'8 1 4 0 ©Tia&KRtt e-ftfc 
02 7-Afg8£*-£g«|j7- 'J l 4 0a(cai!SSn 
5. T&fo*;. »2 7-AK»*-*-l 7 6©E(SyS>tt 
027-Afg&r<JU F/ / 7-'ji£JgCC e fc9#-i' F'gl 4 
Ofceastv. 02 7? F 1 4 4CCRtt6tlfc02 7 9 
F^;i/F/7-y^S«:j:DtpW^t7 h l 6 4£lsie 
WfctfoT. *27-A|»J't7H8 8ii 
(llte§nT^S<jK02 7-Ag|51 9 4#lli&$tt.5. 

[0 030] ftlB7-A-y^- F 7 U-A 1 8 0 

7 h*jg!B)l 6 OOHBKKWfctvCi'*? F«J£1$51 
BOi-lUCSIESIaS. £/c. 01. 2 7-A®ft-> 
t7H 86. 1 8 8<!:7-A-y-^-F7U-A18 0 
t©F^Ctt7-A|gStl'>+7 F^7y>yi 8 6 a. 1 

8 8 a#/H£<?ftT7-A-y-#- F7 U-A 1 8 0tC*t 
■T47-A|BBr2/+7 F 1 8 6. 1 8 8©|5I!g£PtttK: 

[0 03 1 ] 017-A|g«ii/ + 7 F 1 8 6i027- 
AfgKOi.7 F 1 8 8 ittS^SfaiWJClBttiSiiTilli 
rt4. UEf 17-Ai«i'yt7 h 1 8 6©Tffi«:tt 
01 7-AS£Ki7 , -y 1 8 3J&J»W6ti. 017-A|g 
«6^^ F 1 8 5 K «t 00 1 7-A|gi67- y 1 8 2 ccjg 
02 7-Affi«|S/ + 7 hi 8 8©T« 
{CB02 7-ASStt7"-y 1 8 7*«W6h*. MIB0 
17-AS£«|7 , -y 1 8 7W02 7-A|g|6-<;Uh 1 8 
9{CJ:O02 7-A|gtti7-'J 1 8 4(Ciiife§n?> 0 

[0 03 2] ftiB01. 27-i«ft7 F 1 8 6. 
1 8 8©±«CH:W7 F«j&^l 6 0©»> + 7 F 
1 6 2SO , *ra^+7 F 1 6 4ic&*aafr3*n:[5i8&r 

*4«t5(C01. 27-ASB1 92, 1 94*S7-Afg 

®i^+7Fi86. i 8 sicmmimw'Ztiz. 7^:b 

01 7-ASP1 9 2tt01 7-ASP^;l-h/7'-y 

#©sy t -^7 i ;>^i 9 i (c«fcO0i 7-A|gaii">i'7 

H 8 6©JJ|Ktttf6tl. 02 7-ASP1 9 4tt02 
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0J*2 7-4JHtt5'*7 h 1 8 8©±ffi5CRW6ft* 0 
[0033] 04K^3ftfcJ:9K\ 7U-A1 lOfc 
tt£E£/c«fflE?^-7*l 1 l, vol*! 13, y 
Uy-C KAjUt/i 1 5. a«28-b>*(BI5W-f)©J: 
9«cn>K» h©fgl&©fc&©£< ©SftjMRtf&fti. 
L/fc*i-5t, F«3g|5-> + 7 h 1 6 6(t$JiS3ft&£Hl 6 
8aKRtf6*li*"-^*fctt^*-^l 17(0 
2) ©Sfc^fc^Citfr^©^^^*? Mfji 

& i e o ©skcc** bxtmatsa^i «k 5 k 

[0034] iIBOJ:5k:«^3M$S10l$ U> 
XtUgJttc <£ 5 PJfSffi&S a # 9 h ©fPtt£B 1 <tl> L 
m3Z&mbX$im? n#9 h©0#[n)ia& 
flBUcatLTlMwa. n#9 h©M9astfd*-» i 

2 6*fH»3tf*£. *©«WrtlltCRW6ftfc0*--* 
1 2 6a;MiKS*i4* 6>*- 
SlgSHr^H- 1 2 7tCj;f}tM» + :7 h 1 2 3tCRW6 
ftfcifrl» + v h 7 - y 1 2 3 a tflellg;* ft J: 5 i7 
5. fl*-jr l 2 6©Htf»#rr«H3©Kl 1 

2&cK£$ft/c?l&$&l 2 8©AA*Kca9S3*va>3 
fcaMc. TSPRtRl 2 2(cH£;*ftfc0*-* i 2 6© 
IMC^ttStrf 2 6 h y ^Rfc <fc r> rSP@S« 1 
1 2fc»tTT»R«12 2*ffl»H«Stt4. L/c# 

ot, ns^f— y i 2 0*57 u-a 1 1 o^urii 

(SSftSJrStc&S. 

[ 0 0 3 5 ] Sf~ v ^ItfrgPtt 1 5 0jWW*Sft&#67 

its. a*? h©S«g|5#iZ*-* l 3 2 4|g«iS# 
Si> *©tt#«CR»&ftfcZ*-*I^:/-y 1 3 
2 a#l|(£3ft£. ^-^-TSi^ Z^;l- hi 3 3 KJ; 9 
ffU79 \-7-V 1 3 6a«Sh, J&17 9 H 3 
8f*«*y 1 3 0**«0*:iIK3ftft*»i5JW»3ft5. 
WoT, *1 ? h 1 3 B*«Rtf fcftfcfMMW* l 
5 0*^KMI«ir#5. C©B5, S3t-;H38B@ 
(S3ft&< 11*^1 3 0£iIoT|||$l,fc#6igSfr8W 

1 5 oomm$h*m K-r-s. rmk. ^ttsp^i 5 

OtCRW6ft/c02±» h 1 4 4&#-^ F&l 4 0£il 

s. 

[0 0 3 8] W=. -*f©7-Ag|Sif3ll 7-AS01 9 
0 SrfgBfr 3 # S f»*8Mir S . n # 9 h ©fflgabPft 
SHU 1 T-A|gKi^-$ l 7 2 ^riESt)5i±-5 -€-©tb 
^«{CRW6ftte» 1 y 1 7 2 a 

tfHRSft. CCHffcfottHll 7-AlBtt*->^ h 
y ^R 1 7 3 &c «fc 0 jg* J? 1 3 0 ©TSSJcRtt 6 
ftfcl&l 7-AKtt*-*fifltt^-y 1 3 0 afcets 

fts. c©<t5«ce»sft/,nigi5*«*i*y i3 04@ 

ZtlicMZtv h 1 3 8#— *StC|I]£3ft-C-€-©£fJ§ffi 



(6) #582 00 0- 1 90 2 5 8 
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JCRW<5>ftfc&379 h7-y 1 3 8 a^HlcS-a-S. 
[0037] Uiei5|$yj«m3 t ? KAH3 9(C«fc 
9313:*- 9 hfan^-y 1 6 2a{Cfia3ftr»> + 
■7 h 1 6 2*H(E3tf*J:$lc«cS. C©Jr$ttj*«Si/ 

t?H6 2©ias»*©jdi«:RW6ft?fcjiri 7-a 

|g»7--y 1 8 2*@lKSttSJ:5«:&tK *©HI£^ 
tt#17-Affi«r^i/h l 8 5{C«t0^1 7-Ag£»7- 
-'J 1 8 3Kfijt3ftSC4«:«tor*l 7-AWttJ/ 
tni8 6«Sh5. O/o&J-a-C. SI17-AI 
10 «T>t7M86 KRtf fcftfc* 1 7-ASfi 1 9 2 B* 

[0 03 8]*«{C, -»©7-Agp©4i»2 7-AS|J 
1 9 4*K»S**fBBi*W!ll-r*. h©«lfflflS 
*5027-Afgtt*-;S?l 7 6^|g8b§-B-2,. -e^-fS 
i, *©U*||{CttWfeftfc|l2 7-A|B»*-*^- 

y 1 7 6 a^isiiKSft, camwjum27~.uwm^< 

h 1 7 7 (C«fc <Q i3A FH 1 4 0 TttKRtf 6ft fcSI 2 
7 -Afg«H&- 1 4 0 a(C£j§SftS„ C 
©J; ^{ce»3ftfc|5iK^«*V PHI 4 0 5t|5IIe3# 

20 SJ:5K:tt4. *>)TZt, ti<( F«14 0tC|§^$ft 
tcMZt-j V 1 4 4#-ttfcB«SftT*©J*flliK:R 
I7e.ftfcm27^ h7-y 1 4 4 a*@KS*S. 
[003 9] C ©Bikini 2 7? h<j|/H 4 5«C«fc. 
9SI2 7 » hSfSft^-y 1 6 4a«:£j£$ftTttJ|B-> + 
7 h 1 6 4£H&3-£3<fc5CC&£, > C©«t^Aj:cfiffl^ 
+ 7 H 6 4©B<Ett*©JJitcRtt6ftfc»2 7-A 
i8»7--y 1 8 4*@KS#5J:5{e!&:-,r, *©@R 
^3»^2 7-Afgtt^;Uh 1 8 9CCJ:»3^17-Aae«| 
7-y 1 8 7Kea$ftSCi«: t t- 3 rm2 7-Afgili 

30 i/+7H88«3*l5. Lfcj&J-sT. S27-A 
WM^^y h 1 8 8{CR»6ftJfc»2 7-A»l 94« 

[0 04 0] 

[»m©»#] *»W«:j:5niBiJ^S^n#9 ht£>X® 
J:^7«c^^r-5„ SI—. n^9 h©0^|6j©lllE© 
tclstXD- &©«»«* osK 9 hTgptc{4g$#r7-A 

Tnx h^gp^Sft. nsj?9 h-y--fX3Wffi3;5. 
7-A|gStl^*-XA4-> + 7 h-^>_t/ + 7 h^ig^r 
40 K^Ci{Ci:^rn^9 h©n>/^ h^b?:0-2)C(i:*5 
IE. HW*»©rt»i/t7 kc2«* 

[0ffi©fflr#^Rig] 

[0 1 ] *IB!B©att Ll>£trett(CJ: SRffj^ffi 
n-i<9 h*«WKWC5il/)t«ttlH"r*4. 
[02] Sltc^SnfcRfSHS^DjK-y h©35#»r 

50 [03] 01CC^Sft/cRjS@|«3gn;K9 h©f?ffi0 
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